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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 

Claims 1, 9 and 33 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Moranne (GB 2073395). 

Moranne teaches a heat exchanger comprising a plurality of plate members 1 
with at least one set of fin members 6 is placed between the plate members 1 forming 
fluid passageways therein (Figure 1 and page 1, In. 121 - page 2, In. 29). Moranne 
further teaches that the layers are connected together by brazing (p. 2, In. 66-74). 
Moranne also teaches other fin sets 6 brazed between the plate members 1 (Figure 1). 

Regarding the limitation that the first set of fins being made of a base metal 
different from said plurlity of plate member, Moranne teaches that the fins 6 may be 
one metal such as stainless steel while the base plate member 1 may be a light metal 
such as aluminum (page 2, In. 37-54). 

Regarding claim 9, Moranne would anticipate the claim rejections wherein a first 
and second set of fins 6 are made of stainless steel. 

.Regarding claim 33, the formation of the heat exchanger of Moranne would meet 
the method limitations in the claim where a first fin of a metal different than the plate 
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members is brazed and further wherein a second fin member and third plate member 
are brazed thereto (figure 1). 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which fomis the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 2-3, 10-13, 15 and 34 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Moranne (GB 2073395). 

Regarding the limitation in claims 2-3 and 34, although Moranne does not 
explicitly recite the processing materials or temperatures used when brazing, given the 
teaching that one of the members is aluminum it would have been obvious to one of 
ordinary skill to have recognized to keep the temperature as low as possible. 

Regarding claims 10-11, although Moranne is silent to the specific alloy claimed 
for the first and second fin materials, it would have been within the purview of one of 
ordinary skill in the art at the time of the invention to have recognized that any stainless 
steel alloy including those claimed could be employed with a reasonable expectation of 
success. 

Regarding claim 12, Moranne depicts an embodiment wherein 3 fin sets are 
applied in the heat exchanger however it does not explicitly recite a 4^ fin layer is 
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formed. However, it would have been obvious to one of ordinary skill in the art to have 
applied more than the 3 fin layers depicted in the figure in order to form a larger sized 
heat exchanger. 

Regarding claim 13, although Moranne is silent to the first and third passageway 
orientation and their relative directionality in comparison to a second and fourth fluid 
passageway. However, the formation of a 4 or more layer heat exchanger having 
passageways which are perpendicular to adjacent passageways is known and would 
have been an obvious structure for the heat exchanger. 

Regarding claim 15, absent evidence to the contrary, the braze filler of Moranne 
would not appear to cause excessive erosion when bonding the plate members using 
the brazing material. 

Claims 4-8, 14, 16-32 and 35-38 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Moranne (GB 2073395) in view of XP'365 (Article State of the Art of 
Titanium-Based Brazing Filler Metals -XPO0 17735). 

Regarding claims 4-5, Moranne teaches what is set forth above but it is silent to 
the braze material being composed of the claimed elements. XP'365 teaches that 
braze alloys of Ti-Zr-Cu-Ni are known to be particularly suitable in heat exchangers (p. 
38, 3^ column, last full paragraph). 

Regarding claims 6-7, XP'365 teaches braze alloys having a brazing composition 
(page 38, Table 3, Alloy Bti-4). 
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Regarding claims 8 and 16, altliough Moranne teaches tliat tlie plate members 1 
may be a light material such as aluminum, it is silent to the plate members being 
titanium. However, XP'365 teaches that titanium alloys provide good properties such as 
low density, high strength, fatigue, corrosion resistance and good strength-to-density 
ratio (p. 36, first full paragraph). XP'365 further teaches that heat exchangers 
comprising titanium alloys are known (p. 38 table 3 and column 3m last full paragraph). 
As such, it would have been obvious to one of ordinary skill in the art to have modified 
the heat exchanger of Moranne and substituted titanium for the light metal alloy material 
for the plate member with a reasonable expectation of success. One would have been 
motivated to make such a substitution in order to fomn a heat exchanger that exhibited 
desirable properties including low density, high strength, fatigue, corrosion resistance 
and good strength-to-density ratio. Regarding the limitation in claim 8 that the plate Is 
the specific alloy of Ti-21S, absent a teaching of the critlcality or showing of unexpected 
results from the use of this specifically titanium alloy It would not provide a patentable 
distinction over the prior art. It would have been obvious to one of ordinary to have 
used any titanium material or alloy with a reasonable expectation of success. 

Regarding claims 14 and 22, although the references are silent to the tensile 
breaking strength over one square inch section, given that Moranne In view of XP'365 
would have formed the same structure using the prefenred brazing material, it is the 
position of the Examiner that the claimed tensile breaking strength over the claimed 
area would have been within a similar range as that claimed. Regarding the further 
limitation in claim 22 that excessive erosion does not occur, absent evidence to the 
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contrary, the brazed structure of Moranne in view of XP'365 would not appear to cause 
excessive erosion when bonding the plate members using the brazing material. 

Regarding claims 18-20, although the references are silent to the specific alloys 
claimed for the plate and fin members, it would have been within the purview of one of 
ordinary skill in the art at the time of the invention to have recognized that any stainless 
steel or titanium alloy including those claimed could be employed with a reasonable 
expectation of success. 

Regarding claims 21 and 37, Moranne depicts an embodiment wherein 3 fin sets 
are applied in the heat exchanger however it does not explicitly recite a 4**^ fin layer is 
formed. However, it would have been obvious to one of ordinary sl<ill in the art to have 
applied more than the 3 fin layers depicted in the figure in order to form a larger sized 
heat exchanger. 

Regarding claims 23-24, Moranne in view of XP'365 would read on the claim 
limitations for the reasons set forth above. In particular, the prior art teaches the heat 
exchanger comprising plate members which may be titanium, fin members of a different 
metal such as stainless steel brazed to the plate membei^ and the braze comprising Ti, 
Zr, Cu and Ni within the ranges claimed. As was set forth above, since the prior art 
discloses stainless steel as the fin material, use of the claimed stainless steel alloys 
would have been obvious. 

Regarding claims 25-29, the references are silent to the first set of fins being 
made of stainless steel and the second set of fins being made of the claimed titanium 
alloys. However. Moranne teaches that stainless steel alloys may be used for the fins 
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and XP'365 teaches that titanium alloys may be used for the fins. Absent a teaching of 
the criticality or showing of unexpected results, it would have been within the purview of 
one of ordinary skill in the art at the time of the invention to have recognized that the 
heat exchanger containing multiple layers of plate and fin layers could comprise layers 
having different compositions with a reasonable expectation of success. One would be 
motivated to form a composite containing layers of differing materials in order to tailor 
the heat exchanger's properties such by proving materials that could withstand high 
temperatures as well as by providing materials which would simultaneously providing 
low density, high strength, fatigue and con^osion resistance. 

Regarding claim 30, as was set forth previously , the formation of four sets of fins 
and forming the fins out of a stainless steel alloy would have been obvious in view of the 
prior art. 

Regarding claims 31 and 38, although the references do not explicitly recite the 
adjacent passageways that are formed are perpendicular to each other, the claimed 
structure is conventional and is used to provide a cross current flow between the 
adjacent sets of fins. It would have been obvious to one of ordinary skill in the art to 
have aligned the fins in such a manner in order to produce a cross current flow in the 
heat exchanger. 

Regarding claim 32, Moranne and XP'365 meet the claim limitations for the 
reasons set forth above. Regarding the newly disclosed limitation that the third and 
fourth set of fins are made of a material different from the plurality of plate members. 
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the prior art would meet the limitations since the plate members are a light alloy such as 
titanium and the fins are an alloy of a metal such as stainless steel. 

Regarding claims 35-36, the prior art would meet the claim limitations for the 
reasons set forth above including that XP'365 teaches the claimed brazing alloy, the 
use of a titanium alloy for the plate member would have been obvious and further 
wherein the use of stainless steel for the fin members is known. 

Any inquiry concerning this communication or eariier communications from the 
examiner should be directed to Jason L. Savage whose telephone number is 571-272- 
1542. The examiner can normally be reached on M-F 6:30-4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jennifer McNeil can be reached on 571-272-1540. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Infonnation regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more infonnation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-91 99 (IN USA OR CANADA) or 571-272-1 000. 
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